The oxidation of cytochrome c peroxidase by hydrogen peroxide. Characterization of products.
H2O2 reacts with cytochrome c peroxidase in a variety of ways. The initial reaction produces cytochrome c peroxidase Compound I. If more than a 10-fold excess of H2O2 is added to the enzyme, a portion of the H2O2 will react with Compound I to produce molecular oxygen. The remainder oxidizes the heme group and various amino acid residues in the protein. If less than a 10-fold excess of H2O2 is added to the enzyme, essentially all the H2O2 is utilized by oxidation of amino acid residues in the protein. The oxidation of the amino acid residues by H2O2 substantially modifies the reactivity of cytochrome c peroxidase. The modification of reactivity could be the direct result of amino acid oxidation or an indirect result caused by a perturbation of the protein structure at the active site. The products oxidized at pH 8 lose their ability to react with H2O2. The products oxidized at pH4 react with H2O2 but their reactivity toward Fe(CN)4-6 is substantially reduced.